did not show any statistical significant difference between the two groups.
Introduction
Uterine electrical activity has been an important subject of interest during last decades, particularly after development of a new, noninvasive method for electrical assessment of the pregnant uterus -transabdominal uterine electromyography (EMG); and improved filtering system that reduces the recording artifacts [1, 2] . Electrical activity originates form the depolarization and repolarisation of thousands of smooth muscle myometrial cells [3] .
Myometrial cells have two forms of electric potentials: resting membrane potential and action potential (AP) [4] . Gap junctions, used for inter cell communication, develop progressively with duration of pregnancy and play an important role in the electrical evolution of the myometrium [5, 6] . Action potentials have ability to spread unchanged trough gap junctions from one to another myometrial cell, causing increased and organized electrical activity [7] .
Organized and synchronized electrical activity precedes mechanical activity which results in myometrial contractions [1, 8] .
Transabdominal uterine EMG can be used to assess electrical activity of pregnant uterus from mid trimester (16 -18 week). The anterior uterine wall is the main origin of the uterine electrical activity detected trough the abdominal wall [1, 2] . So far there have been no studies investigating the relationship of transabdominally recorded EMG activity of uterus and placental implantation site in mid trimester of pregnancy. Some investigators have reported that anterior placental implantation site causes changes in the electrical activity of the human uterus during the last trimester of pregnancy and labor [9 -12] .
This phenomenon is based on the local hormonal inhibitory influence of the placenta on the surrounding myometrial cells [10, 11] .
The aim of this study was to test the potential influence of the placental implantation site on the electrical uterine activity measured from the abdominal surface (transabdominal EMG) in low risk asymptomatic population of pregnant women in mid trimester of pregnancy. Since spasmolytic or tocolytic drugs may decrease myometrial electrical activity, women using these drugs were also excluded.
Materials and methods

This
Based on the defined entry criteria 11 women were excluded because of WCC > 14 x 10 12 /l, 7
were excluded because of CRP > 10 mg/l, while 18 women were excluded because the findings on cervical and vaginal swabs were different than the normal vaginal flora and 27
were excluded because the vaginal pH level was above 4,5.
Prior to the entry, every woman signed informed consent form approved by hospital and national ethical committee. Totally 32 women did not give their consent for the study.
Placental implantation site was determined by transabdominal ultrasound scan (Aloka 5500, ALOKA CO. LTD, Japan). Transabdominal uterine EMG was performed on empty urinary bladder.
Uterine EMG activity was detected using two bipolar surface silver-silver chloride disc The comparison between the two groups is presented in Table 1 .
The average gestational age at the time of examiation was 19.6 weeks; 95%CI [18.9 -20.4] , the average BMI was 22.1 kg/m
Comment
In this study we analyzed the EMG activity in low risk population of pregnant women in mid trimester of pregnancy. We are aware that majority of studies that investigated the effect of placental location on uterine electrical activity were performed in later gestation, particularly during the labor [2, 10] . However, our intention was to analyze potential difference in uterine electrical activity regarding the placental implantation site in mid trimester of pregnancy.
Such difference in EMG measured parameters may potentially be used as a screening test for LSM and PTL.
Transabdominal uterine EMG technique is simple, providing ethically acceptable method for better understanding of uterine physiology. As there is still an open question about artifacts resulting from muscular activity of the abdominal wall and internal organs we opted for MF measurements. Median frequency was considered to be a better assessment parameter than MA, as it is not so dependent on the type and quality of the tissue [10] . Furthermore, MF is simple, relatively easy to obtain and widely used in studies assessing uterine electrical activity [8, 10] .
The anterior uterine wall is the major origin of the EMG activity detected trough the abdominal wall during pregnancy [10, 11] . In pregnant women with no contractions EMG activity represents the background uterine electrical activity [1, 11] . In some studies it was reported that anterior placental implantation could reduce the EMG uterine activity due to the placental hormonal inhibitory influence on the surrounding myometrial cells [10, 11] .
Several decades ago, Jung tested the electrical activity of the uterus above the placental implantational site and he was unable to detect it [12] . Marque et al. found a difference in the EMG uterine activity during the labor regarding anterior or posterior placental implantation, pointing out that the local placental hormones could decrease the EMG activity [11] . Gondry et al. monitored 8 patients, 4 with anterior and 4 with posterior placental implantation, and found no significant difference in the recorded EMG activity between the two groups [9] .
Kavsek et al. found no significant difference in the EMG activity of the uterus in last trimester of pregnancy in patients without contraction, regarding the placental implantation site.
However, comparing women with contractions, they found a significant difference in the EMG activity in women with anterior compared to posterior placental implantation. The patients with anterior placental implantational site had higher MF value [10] .
In our study we found that placental implantation site alone does not change the uterine EMG activity in asymptomatic women, registered trough the abdominal wall in mid trimester. This may support the theory that in the presence of contractions, particularly during labor, hormonal changes in the placenta influence the electrical activity of myometrial cells above the placental implantation site [10, 11] . Again, it should be kept in mind that our results were obtained in the mid trimester when basic uterine activity is lower compared to later gestation.
Pregnant women included in the study had no contractions during examination as well as at the follow up examination 7 days later. Since there was no statistically significant difference in MF and MA between two investigated groups, it can be suspected that relationship between uterine contractions and hormonal inhibitory influence of the placenta on the surrounding myometrial cells exists. This observation may have implications for better understanding of uterine physiology in pregnancy, and could be used in designing study protocols for further investigations.
Although this was a relatively small study with negative conclusions, we believe placental implantation site has no effect on EMG results. Therefore, placental implantation site should not be considered while designing protocols for detection of potential "risk" group for PTL and LSM using transabdominal EMG. Uterine action potential detected by transabdominal EMG
